Silver nanoparticle-embedded graphene oxide-methotrexate for targeted cancer treatment.
Combination therapies are widely investigated cancer treatment modalities. Carbon based systems such as graphene oxide (GO), plasmonic nanoparticles such as silver nanoparticles (AgNPs), and the folate analog, methotrexate (MTX), have been separately studied for their potential anticancer effects. In this study, we combined these systems to develop AgNPs-embedded GO with conjugated MTX (MTX-GO/AgNPs) and studied their folate receptor-targeted anticancer effects. Results revealed successful formation of AgNPs on GO along with MTX conjugation as suggested by UV/visible, TEM, AFM, FTIR, and XRD analysis. Folate receptor-positive MCF-7 cells were more prone to cytotoxic effects of MTX-GO/AgNPs compared to folate receptor-negative HepG2 cells. Folic acid analog MTX interacts with folate receptors expressed in MCF-7 cells, improving cellular uptake and subsequent anticancer effects of the system. Importantly, AgNPs enhanced the total ROS production within the treated cells leading to improve cellular apoptosis, as evidenced by western blot. Moreover, near infrared (NIR)-induced photothermal effects of GO improved the anticancer activity of the system. Therefore, the combinational therapy system MTX-GO/AgNPs can be potentially applied for effective folate receptor-targeted treatment of cancers.